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As mentioned by the author the goal of the book under review is to give a concise introduction of
fundamental ideas, results and techniques in linear algebra and mainly in matrix theory. This book
consists of 10 chapters and has almost four hundred pages. Chapter 4 is an outcome of rearranging
somematerial from the first edition and Chapter 10 is a newaddition. In particular, Chapter 10 contains
many inequalities on eigenvalues and singular values. The author and his Ph.D. advisor R.C. Thompson
have made important contributions in this area. The chapters are:
(1) Elementary Linear Algebra Review.
(2) Partitioned Matrices, Rank, and Eigenvalues.
(3) Matrix Polynomials and Canonical Forms.
(4) Numerical Ranges, Matrix Norms, and Special Operations.
(5) Special Types of Matrices.
(6) Unitary Matrices and Contractions.
(7) Positive Semidefinite Matrices.
(8) Hermitian Matrices.
(9) Normal Matrices.
(10) Majorization and Matrix Inequalities.
These chapters cover a broad range of topics. Some of which reflect the personal taste and research
interest of the author, for example, the Hadamard or Schur product (p. 117), majorization (Chapter 10),
the Schur complement (p. 217), Hua’s determinant inequality (Theorem 7.19), etc.
Though the book contains the basic linear algebra material, for example, Chapters 1–3, it is not
primarily aiming at the standard syllabus of commonly adopted first linear algebra course (Gaussian
elimination, vector spaces, determinants, eigenvalues and eigenvectors, diagonalization, etc.) in the
United States’ colleges and universities. The book is for a second Linear Algebra course that is appealing
to audiences who are interested in statistics, physics, computer sciences and engineering as well as
mathematics. The prerequisites for reading the book are elementary linear algebra and some calculus.
People working in linear algebra and its applications will find the book enjoyable and useful.
Technique and elegance are often in the author’smind. For example, the proof of Toeplitz–Hausdorff
theorem (Theorem 4.1) on the convexity of the numerical range is a reasonably simple one and is very
geometric. A careful reading leads one to see that the proof is essentially reduced to the 2-dimensional
casewhich is often thecase formanyotherproofs, asnotedbyC.Davis, TheToeplitz–Hausdorff theorem
explained, Canad. Math. Bull. 14 (1971) 245–246. The proof of Horn’s theorem (Theorem 10.18) on the
converse of Schur’s majorization theorem (Theorem 10.17) uses the simple inductive approach in N.N.
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(1983) 562–566, rather than the original intricate argument of A. Horn, Doubly stochasticmatrices and
the diagonal of a rotation matrix, Amer. J. Math. 76 (1954) 620–630. Similar idea can be used to give a
short proof of themain result of A.Horn,On the eigenvalues of amatrixwithprescribed singular values,
Proc. Amer. Math. Soc. 5 (1954) 4–7, on the log-majorization converse of Weyl’s theorem (Corollary
10.2). For example, see T.Y. Tam, A. Horn’s result on matrices with prescribed singular values and
eigenvalues, Electron. Linear Algebra 21 (2010) 25–27. The converse of Fan’s theorem (Theorem 10.28),
due to A.R. Amir-Moéz and A. Horn, Singular values of a matrix, Amer. Math. Monthly 65 (1958) 742–
748, on the real parts of the eigenvalues and the real singular values would then be established using
Theorem 10.18 or listed as an exercise in Section 10.5.
The last chapter “Majorization and Matrix Inequalities” is by a large extent influenced by the book
“Inequalities: Theory of Majorization and its Applications” second ed., Springer (2011), authored by
A.W. Marshall, I. Olkin, and B.C. Arnold.
A long list of equivalent conditions for normality is given in Theorem9.1, alikeR.Grone, C.R. Johnson,
M. Sa Eduardo and H. Wolkowicz, Normal matrices, Linear Algebra Appl. 87 (1987) 213–325.
If the reader is a disciple of “learning mathematics by doing mathematics”, then he or she will find
themore than a thousandwell-selected problems useful. Some problems are challenging. The readers
will certainly have a good handle of the subject by doing these exercises – mastering matrix kung fu.
Errata for second ed. can be found in http://www.nova.edu/∼zhang/Edu.html .
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